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MUSIL, Milos, Virology Institute of the Czechoslovak Academy of Sciences 
(Virologicky ustav Ceskoslovenske akademie ved,) Bratislava. 


"Finding of Some Cicadae in Slovakia (!lom. Auchenorhyncha.)" 

Bratislava, Biologia, Vol 18, No 9, 1963; pp 693-697. 

Abstract [German summary modified}: Description of several species 
previously not reported, or only rarely reported, in Slovakia: Trigonocranus, 


4 species of Edwardsiana and 4 of Alebra, Arocephalus, Limotettix, Adarus and 
Hardyopsis. Sketches of sexual organs. Four Western and 5 Czech references. 
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Persistence of infectivity of yellows-type plant viruses in ex=- 
tracts from viruliferous Euscelis plebejus (Fallen) leafhoppers. 
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| ORG: Institute of Virology, CSAV, Bratislava (Virologicky ustav CSAV) & 
| TrrLe: 


Occurrence of the leaf rolling virus on peas in Slovakia 


ABSTRACT: In the gardens of the Virological Institute at Bratislava a virus was 
isolated in 1964. This virus caused leaf rolling in experimentally infected poa 
plants. Pathogenic nature of the virus was found for som kinds of peas and for the 
bean Faba vulgaris. The virus is transmitted by seeds, mechanically, and by Myzus 
persicae. The limiting concentration of the leaf liquid that was still transmitting 
the virus was a dilution of 1:100 - 1;500; temperature inactivation is reached at 
50 - 55 C. The virus has not been described previously. The author thanks Miss 
Augustinova and Mrs. Grad.=<Biologist J. Matisova for assistance 1n the carrying out 


SOURCE: Biologia, noe 2, 1966, 133-138 


! 
TOPIC TAGS: virus, plant disease, virology 
{ 
| 
1 
1 


of the resoarch. For valuable advice and assistance the author thanks Dre Be Ac 
Kvicala and Dr. V,. V. as well as for their interest. Orig. art. has: 2 figures. 
Orige art. in Ge: JPRS: 35,3147 
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VALENTA, Vlk; HUSIL, Milos; Virological Institute, Czechoslovak 
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"Serological Xelationsnips Between Vectors of Yellow-Type Viruses 
and Sone Other Leafhoppors." 

Bratislava, Biolosia, Vol 21, Ilo 6, 1956, pp 453 - u56 

Abstract /Aucnors' Znglish suimary modified 7: Antisera prep- 
ared by immunizing rabbits with nomomenates from viruliferous 
Buscelis Plebeius leafhoppers reacted in agar dOuble diffusion 
test not only tO homologeus antigen but also to ‘antigens 
Prom Aphrodes bicinctus, “acrosteies ievis, and 5 other leaf- 
nopzer species. “he numver of precipitation lines differed ac- 
cording to the quality of “4. serum and the xind of antigen 
used. Ho specific reactions to viruses of clover dwarf and 

clover pnyllody were obtained. 1 Fivture, 3 Western, 2 Czech, 

1 Russian reference. (Manuscripe received 3 Feb 56). 
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AUTHOR: Horakova, Z.; Muratova, 


ORG: Institute for Research in Pharmacology and Biochemistry, Prague (Vyzikumn 


ustav pro farmacii a biochemii) 


TITLE; Chemical origin and pharmacological properties of benzopyrazon 


SOURCE: Ceskoslovenska fyziologie, v. 15, no. 5, 1966, 407 


TOPIC TAGS: pharmacology, drug, medicine 
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ORG: Institute for Research in Pharmacology and Biochemistry, Prague (Vyzkumny 
ustav pro farmacii a biochemii) 


TITLE: Chemical origin and pharmacological properties of benzopyrazon 

0 
SOURCE: Ceskoslovenska fyziologie, v. 15, no. 5, 1966, 407 
TOPIC TAGS: pharmacology, drug, medicine 
ABSTRACT: A synthetically prepared 4-benzylethy!] derivative called benzpyrazon 
has been pharmacologically testes, and the first clinical reports have been sub- 
mitted. The source describes the chemical origin and the main pharmacological 
properties of the drug. The drug has proved effective in the treatment of venous 


thromboses chiefly in the inactive stage and of progressive arthritis. /wa $0] {KP] 
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' ACC NR: AP6005487 AG SOURCE CODE: C€z/0078/66/000/001/0011/0011 
INVENTOR: Musil, Vaclav (EngineersBrandys nad Labem); Plesinger, Boris (Engineer ; 
Prague ) iho 
_ ORG: none eo 


‘ TITLE: (Amplifier as a power supply for electromagnets) CZ Pat. No. PV 2735-65 
SOURCE: Vynalezy, no. 1, 1966, 11 
TOPIC TAGS: amplifier stage, amplifier design, electromagnet, power supply 


ABSTRACT: An amplifier designed to serve as a power supply for electromagnets, 
especially for multipole regulation and automatically controlled processes, is de- 
scribed which has the distinguishing feature that the terminal transistors of the 
amplifier are lattice connected to electromagnetic tubes in such a way that one 

| terminal transistor which is connected to the common emitter at the level of zero 
voltage has the collector connected to the first electromagnetic tube which is con- 
nected by its second lug through a few to a reverse voltage. At the sama time the 
| other terminal transistor which is connected with the common collector to the re- 

| verse voltage has the emitter connected to the second olectromagnetic tube which is 
connected by its second lug through another fuse to zero level voltage. 
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1. Research Institute of Pharmacy and Biochemistry, Prague. 
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8/058/62/000/012/042/048 
Frame grid electron tubes A062/A101 ve 


‘oft another advantageous property of frame grids. Their massiveness, Gare to 
which these electron tubes are resistant to mechanical loadings (shocks and 
shaking) and are not subject to: the microphone effect. With the development of 
television (which also requires wide pass~band tubes), mastering of the techno- 
logy of these grids has been attained for a mass production, so that frame grid p< 
tubes, despite their high price, exert an influence on the design of TV receivers. 
To obtain small inductances of the inlet conductors, the distance of the elec- 
trode system from the socket has been reduced, the anode and cathode are con- 
nected each to 2 pins, and the grid to 3-pins, The connections of the electraies 
are plane and very short. The interelectrode capacitances have been reduced by 
reducing the sizes of the individual electrodes. Owing to the use of frame 
grids a high transconductance has been obtained .(14 mA/V). 


A. F. 


[Abstracter's note; Complete translation] 
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2/038/61/000/010/004/008 


AUTHORS: Musilek Fr&na; David, Lubomir; Kacena, Vladimir 


and Skrivdnek, Jiri 


TITLE: The VVR-S nuclear reactor and its application 
possibilities 


PERIODICAL: Jadern& energie, no. 10, 1961, 343-348 


TEXT: This article lists only reactor data essential for experi- 
ments and evaluates experience obtained during reactor operation. 
The reactor has a system of horizontal experimental channels 

(60 and 100 mm in diameter) and vertical irridiation channels 
(60, 45 and 40 mm in diameter). Adjacent to the active zone is a 
movable thermal column, made of graphite, which contains one 
horizontal and four vertical channels. Three special channels 

in the reactor shielding are destined for biological research. 
Laboratories located beneath the reactor are equipped for handl- —— 
ing highly-active isotopes. The reactor itself is an intensive 
source of neutrons and gamma-radiation. The neutron, resulting 
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from the fission-chain reaction, can be divided into: (a) fast 
(fission). neutrons with energies above 10* ev; (b) resonance 
(medium) neutrons; and (c) slow (thermal) neutrons with energies 
less than 0.1 ev. At a maximum reactor output of 2,000 kw, the 
average neutron flux _in the first part of the core life is ap-. 
proximately 10'13n/cem2/sec. The gamma radiation can be divided 
according to its origin into: (a) prompt (fission) radiation 
which has a total energy of 7.827 mev and an average energy of 
1.1 mev; and (b) radiation emitted by fission products. The to- 
tal gamma radiation on the boundary of the active reactor zone 
reaches up to 108 tissue rads/hr. The operations performed with 
the aid of the reactor can be divided into (a) technical irra- 
diation service; (b) production of radioisotopes; (c) physical 
experiments; and (d) experiments in the field of reactor tech- 
niques. Technical irradiations to determine the behavior of va- 
rious materials or test animals are made in cooperation with 
other Czechoslovak research institutes. Targets are irradiated 
either directly in the active zone or on the periphery of the 
reactor. More than 50% of the time of reactor operation have so 
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far been used for producing radioisotopes, Successful clinical 
tests were made with Na-24, K~42 and J-131., Regular deliveries 
of radioisotopes were started in 1960. The institute produces 
Na-24 in form of NaCl, NaHCO and NaoCOz with specific activi- 
ties up to 100 mc/g Na; corrésponding K*42 compounds with spec- 
ifiec activities up to 40 mc/g K; Cu-64 in form of the metal or 
or CuSO,; P-32 with carrier (amcite activity 1.2 mc/mg P), 
without carrier (specific activity 1.0 mc/mg P), in form of 
HzPO45 Na,HPO, NaH,PO,, KH,PO,; and KHFO, solutions, and as 
red P; and S-35 in form of H,50,, BaSO, , NaS. and elementary 

S. The production of J-131 and Au-193, which is presently dig- 
continued, will be resumed after completion of the new radio~ 
chemical building. Major areas of physical experiments performed 
at the Nuclear Research Institute are study of nuclear reactions 
with slow electrodes (radiative capture) and reactor-physical 7 
measurements, Individual papers deal with the influence of 


photomultiplier resolution on the total resolution of a scin- noe 
tillation spectrometer; the basic design of a Compton gamma-ray 
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scintillation spextrometer, etc. Spectrometric investigation f 
radiative capture by the nuclei of various elements delivered 
more precise data in the low-energy part of decay schemes and 
revealed new gamma-transition lines. Studies of gamma-radiation 
double cascades (which have a total energy equal to the binding 
energy of neutrons) are important for precise determination of 
decay schemes and were conducted on compound nuclei C1-36, 
Hg-200 and Co-60. Information on spin conditions in compound 
nuclei can be obtained from angle correlations of two-cascade 
connected gamma lines, An instrument for measuring such angle 
correlations, lately installed at the Institute, consists of 
two scintilaation spectrometers, a coincidence system with high 
time discrimination (5.1077sec), and a multichannel time ana- 
lyzer. The neutron spectrometer used at the VVR-S reactor 
employs a mechanical separator, consisting of a steel drum, 

200 mm in diamter with a system of radial slots, performing 
15,000 rpms. Neutrons are registered by a series of boron coun- 
tera and liquid neutron-scintillation detectors, developed by 
the Institute. A special gas fission detector was developed 
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for measuring effective fission cross-sections. Distribution of 
the neutron flux in rod-shaped fuel elements was investigated 

in the thermal column of the reactor. The irradiated fuel speci- 
mens are provided with Au, In and Dy foils, Serving as activa- 
tion detectors, and the flux distribution of thermal and reso- 
nance neutrons inside the fuel element is derived from the re- 
gistered 8 andy activity. The same method is used to determine 
the diffusion length in moderators containing hydrogen. There 
are 4 figures and 14 references: 13 Soviet-bloc and 1 non-So- 
viet-bloc. The reference to the English-language publication 

reads as follows: K. Way - E.P, Wigner: Phys.Rev.70 (1946), 

p. 130. 


Z 
ASSOCIATION: Ostav jaderného v¥zkumu CSAV (Nuclear Research 
Institute, Czechoslovak AS) 
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"Hypertensinogenic Effect of DOCA as Function of Age and Sex of Rats." 


Prague, Ceskoslovenska Fysiologie, Vol 14, No 5, Oct 1965; p 359. 


Abstract: The sensitivity of young (25 day old) rats to DOCA was much 
higher as regards hypertension, but there was little difference among 
the two sexes. Adult rats(80 days) were less sensitive and body weight 
and survival were not affected. Graph, 3 Western, 1 Czech reference. 


Paper presented at the 15th Physiology Days, Olomouc, 28 May 65. 
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20-3-12/59 
Arshinov, A. Ae , Musin, A. Ke 
Thermoemission of Electrons From Carbon Particles (Termo- 
emissiya elektronov s uglerodnykh chastits) 


Doklady AN SSSR, 1958, Vol. 118, Nr 3, pp. 461 - 465 (USSR ) 


First a reference on previous works, dealing with the sane 
subjects is made. The work investigates this thermoenission 
with regard to the inverse process. For the velocity of the 
change of the concentration of electrons, which is condi- 
tioned by the processes of emission and reo mbination a for- 
mula is given and specialized for similar and equally justi- 
fied particles. From this formula an equation for the equi- 
librium results. Tiis equation is very much simplified if 
the charge of the particle does not increase essentially the 
initial work function. For the equilibrium concentration 

of electrons which corresponds with thatcase, a formula is 
given. At constant temperature this equilibrium concentration 
of electrons (with regard to the correction factor for the 
work function) is a function of the ratio (charge of the 
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particle/radius of the particle ). At T = 5500 to 3400°K the 
work function for the carbon particles is ~ 6,8 eV, thus it 
is by 2,45 eV higher than the initial work function ?, - 
« 4,35 eV, With this value corraponds the ratio afr e457 % 
. 10! en7'. Another table contains the followings The values 
of the charge m_ of the particles for different r, the con- 
centration n of’ the cabon particles, the total number of car- 
bon atoms, which are condensed on these articles. The mr- 
ticles with r z 1076 em obviously do not yet form crystal 
structure with the work function 4,35 eV and therefore can - 
not effectively take part in the emission. The particles with 
r >1077 effectively cannot guarantee the observed concen- 
tration of electrons. Thus, particles with an order of mage 
nitude of 107° cm are assumed to essentially contribute to 
the concentration of the electrons, which correspond to a 
charge of some dozens of electrons. Finally the authors 
shortly investigated the time, which is necessary to reach 
the emiassion equilibrium. For the charge of the particles ag 
a function of time a formula is given. At T = 3285 K for 
r= 107° om the value U «= 4.10°° sec holds, i.e. the equi- 
Card 2/3 librium can be reached in a flame. There are 2 tables, and 
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5 references, 1 of which is Slavic. 
PRESENTED: June 10, 1957, by V. N. Kondrat'yev, Academician 
SUBMITTED: June 3, 1957 


AVAILABLEs Library of Congress 
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“AUTHORS: Arshinov, A. A, usin, A. Ke SOV [2164 tO -8 1k + 2 


TITLE: The Equilibrium Lonizuation of Perticies «Ralnove cura ferita- 
; tsiya chastita) 


PERIODICAL: Doklady Akademii nauk SSSR, 1958, Yol. 20. Ne 4, pret? 
(USSR) 


ABSTRACT: “he « reral golution of the problem of the equiiibtriam son: - 
zation of particles, which is derived in the course Jf the 
present paper, comvrises all cases from the multi: !e ioniza- 
tion of atoms to the ionization of macrosconical varticles. 
The system under investigation consists of lectrang and hens 

Seneoug purticies P, which may have different positive or 


negative agolutions. The ionization equilibrium in fick oa 
tem is Tuli; determined by the las of mags artior fant and 
by the law of mess oe and by the laws of conservation of charge fnass : 
Be Me 8 es = Sim 43 N = 2M 3 3 -MCM EM. vere om 
denotes the eonatere of the Per ee for the proses: 
Pos-> PP, +e, No - the concentration of the particle 
mo Ocaslt m : 

Card 1/4 te with tne churze m3 x - the concentration of tne electrons; 
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NY - the total cuncentration of the particles and m - the 
charge of a particle in units of the electron cnurre e . 
“rom the exgression for K_ there results a recurreace Tormaita, 
#ith tne aid of which it Pa possible to write down 4a: «x%- 
pressiun Sor the degres of ionization "_/N. Ne 
pression ror © is written down for a verfect gas 
taw of the disFrivntion of cnarges over partici 
Thig law agrees «wrth the density of the distribu 
reobactilitt~.s eaecordin: to tne normal Gaussian lew, The 
influence exercised hy statistical weights disturts «in the 
case of anorcximation to total ionization) the symretry of 
certain functions in the expression for o/'. The exact ex- 
eression for N_/N becomes more simple in the followin two 
limiting cuses’~ in the case of a hirh degree of dis:ersicn 


‘ise. Flat distrioution of charges over particles! ani in 
the case of a very discrete distribution of charsec. Hath 


cases are discussed. In conclusion, the autnors thenk “ue S. 
Sayasoy for his valaunble discussions of this vaper. here 


are 5 roferences, 2 of which are Soviet. 
Card 2/3 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135720012-9" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135720012-9 


att 4 Eze poe RES MI2 Mid PS SE: Een Oe Bp sane Sas es MISE Ee ess Pn El ia lea alee Fe 
oa eae Tes eae BBS Si Ree Se CSI SE ET olf 


7 es 4 
rr Lay ote Sees ign OF “sy 


1. Particles--Ionization 2. Electrons—lIonzing effects 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135720012-9" 


_ BEEROVED FOR RELEASE: eres eat CIA-RDP86-00513R001135720012-9 


susavecnsmicnneers 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135720012-9" 


BEBRONED FOR REPEASE: 03/13/2001 CIA-RDP86-00513R001135720012-9 


05822 
Particles aa Stabilizers of Electron Concentration 501 /76-35-10-20/45 


determined only by the temperature and ionization potential of 
the stabilizing particles and cannot be reduced by the addition 
of deionizing substances. The production of a gaturated electron 
gas at the gurface of the atabilizing particles is considered 
the physical cause of the stabilizing effect. The mechaniam of 
atabilization ia ascribed to a variation in the mean charge of 
the stabilizing particles, which compensates for the concentra-~ 
tion change of the electrons by the atoms A, and Bye In con- 


clusion, the authors thank Academician ¥. K. Kondrat'yev and 
Yu. S. Sayasov. There are 5 references, 2 of which are Soviet. 


SUBMITTED: april 2, 1958 
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AUTHOR: Musin, A.K. 

TITLE: The motion of plasma in crossed electric and magnetic 
fields 


' PERIODICAL: Radiotekhnika i elektronika, V- 6, no. 5, 1961, 


770 =, 778 


TEXT: Some of tte) Feoul t of this work were given at the 2-aya 
' ysesoyuznaya kon 


rentalya porteoreticheskoy 4 prikladno magnitnoy: 
gidrodinamike (Segond All-Union Conference on Theoretical and 
Applied Magnetic ydrodynamics) held in Riga, June, 1960. The prob-' 
tem of plasma eotkon in external fields has been much investigated 
over the last fewgyears in conjunction with various probleme of 
theoretical and a plied physics (Ref.,1s Trudy @-y mezhdunaroagnoy « 
konferentsii po mirnomu ispol’zovaniyu atomnoy ener¢ii (Proceedings 
of the 2nd Intern tional Congress on the Peaceful Uses of Atomic 
Energy) (Geneva, 1958) Moscow, 19593 Trudy 2-y vsesoyuznoy konferen= 
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tsii, po teoreticheskoy i prikladnoy magnitnoy gidrodinamike (Riga,. 
1960), Riga 1961). In particular the possibility of applying "cold" 
(T x 100K} moving plasma for its use in thermo-electronic energy 
transformers, magneto hydrodynamic generators and micro-wave devi- 
ces has been much discussed (Hef. 2: Zarubezhnaya redioelektronixa 
(Radioelectronics Abroad) 1960, 3, 4 (aterially Sessii Institute 
radioinzhenerov (Boston, USA, 1959); J.L. Neuringer, J. Fluid ke- 
chanics, 1960, 7, 287). In the present article the author considers 
the motion of a viscous conducting medium inside a magnetic field 
in the presence of a flat current stratum, created by an external 
electric field and explains certain peculiarities of its motion in 
a stationary and a non-stationary case. He assumes at the same tize 
that the physical properties of the medium in motion remain un- 
Changed for the whole of motion time and that the equations of meg- 
netic hydrodynamics can be applied. The pulse and magnetic inducti- 
on equations are taken in the form of , 


: ut “fF Walls, + eae, = (au + bw) Xa%q ( 1 ) 


~~ ~ ~~! ~ - 
Wy | Uae, ft CaDe, = (aw + bu) eee, 
ech Sat Na 
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where the following notations 
-_—: os if oe 


“=v + —= 3 ) = ee te (u —wy/8; 


(2) 


26 = v— wm; 


Qa =v+ m3 


have been introduced according to W.M. Elsasser (Ref. 3: Phys. Rev. 
1950, 79, 183); & - unit vector along x, axis; & = 1, 2, 3; the 
rest of the symbols in Eqs. (1) and (2) - as normally used. The 
steady state motion in the presence of a.transverse current iayer 
is considered fitst. The viscous conducting gas is supposed to : 
move in the x, djrection between two non-conducting planes x3 = +Rf 
the external hombgeneous magnetic field is directed along the x . 
axis; the directjon of the external electric field coincides with e 
. the xo axis, so that a constant current in the current layer flows _ 
+ in the x9 direction with the linear density of the current 7). f 
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Then conditions 6f 
Up = Wo = 0, Uz = - Wz = Hey Vai, Uy = uy (x3) wy = wy (xa), 


and 2 oe const, 


xe const, Uz = const, Wg = const (4) x 
must be satisfied. From Eq. (1) and conditions (3) for the given 


problem 


ee + Hau a OR oan - Hiv, = eg (3) 
iX4Xz 34 1X3 xy 1X2X3 3 Xz X, 
is ottained and finaily 
: LR | jp UP, sh L(A +25) sh L(R—2y) 
MY (4y) = | Ww (42 — 2 ets atta 2 (é) 
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f ho Nt — xs) ch L(R +- 2s) 8) 
Hy (ys) = 2? (A ‘sn Lt aden Blt +29) ) — | | 
| gh R—-z)ch L(R + 2) a), 
| fn, (, — ME *) 


Nw 
—: as ae zz Hy/4 V B¥n'Pi Ls ea My R/2 VV a¥mPV- _, 


2? 
field pe = 9 
ternal electric + Bee 
2 (9) - “fhevext Bee ; 
oa ay oI ee MG oressure is conatant eve: ywih ’ 
ana an 3 { > 


nn 
Toe vex, 


ee as X, 2xis 
e¢ (p) the Fulz eurrent into the X»5 
2:0: but Ey.F Os for Ons 


te 
Few 
e 


Ps ~ 5 ) v nies and $% 
a gction is zero and ini» Sial terns of by. (&) vani 
oir = 


- BE p de Ha er ive 
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fm) the 
Def. Kgl. Danske Vidensk. Selskass, 1937, 15, 6). Ir case \ 
e€ P 
ressure is constant 
full p pre p+ (5 + H?) /aK = const, 
the last terms of Eq. (8) vanish and 


~ 


L309 (23) (z3) = / me AV (ch L,—cehL, 4), 


pv Co aii -( 


epee ree 
ney = Be Beata) 


is ootained, or ~~ 


a 
/ aN: F Ly tm) 2RV lo L thL — 1). \ ep 
rl) es a ne th a Mt “collsh eign (1 eth 


end : ee? become 
patente for case a end (p) resp y 
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while for L eek. we have 


Thee ee 


= anv. j (Ly! . ‘ 
Te aiey/ BS Felt — exp {Li (4-1) |} Uy A; (12) 
AY paP ALA ac oe vi) 
. ~ hs /= ely — exp [fa (3) — J} a 


In other wor trongly ioniz- 
fields and light s 

for large magnetic 

gases Y " decreases with the increase of the external megne- 
ed Cp 
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rated. The graphs of ¥, (X,) and of i (dz) ‘Por cases (m) and (p) 


_ respectively are given. In the case of a non-stationary motion with 
s varying current layer, it is assumed that 4 varying electric field 
f(t) is acting into the X, axis direction, so that in the given 


spece a varying current in the current layer is flowing, having @ 
density per unit length in the 4, direction 


| F(t) =F) exp it Wt +4). Gs). 

By projecting ia. (1) on the X, - axis, the basic parabolic system EN 
of the non-stationary problem is obtained 

Wie * W541 x5 7 Picea ss ia Wixexg? “It + UsW4 x, * Ox, = 

| (14) 


BY tex a U4 x3x5 
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The stationary solution of system given by Bee (47) AB Sest 
by 


uy (ty 2a) leno = ta ade Wa ls Zs) [eo = Wa (29) (15) 


meee _ Va 
” uy (t, 23) [eer = Url, 3) leek = (t, £5) |nar = - (16) 
hg (9) 
= walls SMe Wg , 
F ~ a ° 7: m= 

where | lig (t) = (2z/eq) fo expt (wt + a) ut. x 

it ars < s 7 2 ef * 33 = 
Using the operatbr equat:on as given by on De CAG EE) ( : 
Overatornoye ischisleniy: (Operator Calculus) th. : i 

7 a 7 (17) ; 


e— (ul) (A)) = Sism-t (u"—™ (0)}; m=41,....72, 


moi 
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is obtained where S is the differentiating operator with respect %o 
the variable 4. Ea. (17) can be reduced to an algeoraic system of 


eee u (k + wss — as*) + whst = ®,(s, &), ie 
ubs® -l- w(k + uss — as?) = D,(s, k), 
®,, ( 1 8 ) 
O,(s, k) = — at 4s +. u2 (ty —as)— au) — webs — bu®, 
® 
@,(s, k) = — + Mot (uy — as) — auh, — bsu? — bu. 


The solution of system (18) can be resolved into sirple fractions 
(Ref. 53 Op.cit.) in the form of 
Oo 


t—P* _ (epmch bag), = (PY (21) 
Fe SO 


~ 


pee — 
so that the solution of system (14) is eventually represented vy 
function operators. Applying conditions ~ 
. h(k 
u (25) |xjar = u (Z3) 2k = w (Z3) |x2r = w (Zs) |x——-R = "ae : (19) 


a 
ee 
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) a (20) 
and Bae ny 


and after simple transformation the function operators v(Xa, k) and 
' -H(X,, k) are finally given by 
? “0 (aq, k) = My + M, ch 2Lz5+ (piGs ch pits— psG ch Psts)/ 4 PipsB (k), 
H (aq, KY SU SPP) Go Shh Pats — (le — vp?) G, sh patsl/A*prps (I) + (22) 


v 
4 (v/a V 4p) [m. +M, (1 a A. | sh 2Lz5 + (My-+ kM) (23/4). J 


where the notations of . | 
Gi (k= Ape (bo + h(i) ch Pepe + (hk — vpt) (M, -+ M, ch L,)sh Roy t= 1,3: 

pra(k) = (V2ak -+ v3 + Dl k| AV 2ak + vt — 2k] A)/A; 
vA 


ba (ke) = (04% Vaatp) | My + M, (k— 


~ m 


)| oh Ly — (R(Ma-+ kM)/Al: 
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'B.(k) = {(e — vpt) sh Rp, ch Mpa/A pil—(& — v3) sb ps ch Rps/ APs: 


: : . an 7 

M,= p, | 7 p) + 4s (k = a) ps [(2L)* + a (2L)* -+ a]; 

M, = (— pas ch Ly/as; My = — pss Ma = (p;,0/Pk) + P;,%3 ch Ly; 
a, = —(2aki-+ vy)/My a = (k/R)*%; ts = QRV nmi Hs Vovesh L,; 


\ A=H,/4ap, B= Wes vi = Hi/4np, 2a =v-+ Ym- ae oi 

have been introduced. Two kinds of plasma motion are considered: 

a) The external electric field is zero, there is no current layer, Xx 
and b) The gradient of the full pressure is equal to zero and in 

Eq. (19) & =/2. The author concludes: 1) In the absence of the 
external electric field the velocity of motion of vlasma increases 

with the decrease of the external magnetic field /i/ and reaches a 
maximum for = 0; 2) In the presence of the current layer formed 

by an external electric field, the velocity of plasma increases 

with the increase of the external magnetic field and tends assy&p- 
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totically to a certain limiting value, determined by the linear 
density j of the current in the current layer, by the conductivity 
GO and by the dynamic viscosity v of the plasma (the phenomenon of 
inductive saturation); 3) With slow changes of the external elec- 
tric field the limiting value of velocity is independent of plasna 
density 9. However, the greater the density, the greater must be 
the magnetic field to reach it; 4) Most of the gas masse can reach 
the limit velocity, provided the magnetic field is strong enough. 
Basic theoretical results have been confirmed experimentally. In 
conclusion the author expresses his appreciation for the help and 
guidance of V.L. Granovskiy. There are 3 figures and 9 referencess 
8 Soviet-bloc and 3 non-Soviet-bloc. The references to the Bnglish- 
language publications read as follows: J.L. Neuringe, J. Fluid Me- 
chanics, 1960, 7, 287; W.M. Elsasser, Phys. Rev., 1950, 79; 183. 
fAvstractor's notes Part of the 1st and 2nd listed references are 
franslations into Russian: 1. Proceedings of the 2nd International 
Conference on Peaceful use of Atomic Energy, Geneva, 195&; 2. Ma- 
terials from the meeting of IRE, Boston, USA, 19587. 

SUBMITTED: August 15, 1960 
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26.23 2/ 
AUTHOR: Musin, A-K. 

TITLE: Motion of a plasma bundle along guiding electrodes 
RRIODICAL: Radiotekhnika i elektronika, V- Ty V0- Zo 102’ 
547 - 556 

pry: The motion of aq asma bundle is considered 

for critical conditions of a strong external magnetic rield and 
rapidly changing inductance of the accelerating system. ‘the vroblem 
tions including the vouLe 


is approached by setting up Lagrange equa 
tne direction of the constar.t 


dissipation for the plasma bundle, 
and uniform external magnetic field veing perpendicular to the di- 
rection of the motion. A simplification of these equations is ob- A 
tainea by assuming that the puisations of the plasma do not affect 

the forward motion. A solution of the equations is presented for 
the case of a strong external magnetic field; for rapidly charging 
inductance, a qualitative discussion is presented. vor tne latter 
case an asymptotic method is developed similar to the method of 
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AUTHORS : Arshinov, A.A, and Musin, AK. 
PITLE: Equilibrium jonization in dispersion systems 


PERIODICAL: Radioteknnixa 4 elektronika, Vs 14 NO, (Ds 1962, 
850 - 899 


mext: A fundamental jonization equation ig deduced; the only condi- 
tion of its applicability is tnat the particles must be jaentical. 
Using 4 number of ionization expressions 4 law of charge distribu- 
tion is obtained which is similar to the probability density distri- 
pution law. The results indicate that, in terms of the probability 
tneory and for certain assumptions, the particle concentrations 
with various charges follow 4 normal Gaussian law. The physical i 
meaning of the magnitude of dispersion and mean charge 4g explained. 
Asymptotic approximations of the Cundamental equation are given for 
tne cases of large and small dispersions; large and small dispers- 
ions indicate gmooth and discrete charge distribution of particles, 
respectively; their properties are explained. It is shown that cer- 
tain eo existing formulas follow from the generalized equation 
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as its special cases; thus, Saha's equation for single ionization 

of atoms; Binbinder's formula for multiple ionization and submicros— ~ 
copic solid formations of carbon-type particles in a flame; authors! Pi 
own formula deduced previously for a high degree of ionization ina ~ 
system consisting of identical particles and same charge. Two examp- 
les of application of these formulas are given. In conclusion it is 
shown that, for small ionizations, the electron concentration de- 
pends substantially on the magnitude of the charge dispersion. There 
is 1 table. The most important English-language references are: M. 

WY. Saha, Phil. Mag., v. 40, 1920, 472; H. Einbinder, J. Chem. Phys., 
ve 26, 1957, 948. 
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‘ ACCESSION NR: AP4038428 

, AUTHOR: Musin, A. K. 
TITLE: Establishment of the electric current in an ionized gas 
SOURCE: Teplofizika vy*sokikh temperatur, v. 2, no. 2, 1964, 142-155 


| TOPIC TAGS: plasma current, plasma conductivity, particle concentration, 
| don mobility, relaxation time . 


‘ ABSTRACT: In view of various objections which have been raised apainst the assump- 

_tions used in earlier work, the authors present a non-contradictory approximate 

; analysis of the establishment of the electric current and the near-electrode space~ 
charge sheaths in a non-self-maintaining discharge plasma, and determine: the main 

| transient time constants. The original theory of J. J. Thomson (Con:'uction of 
Electricity through Gases, Cambridge, 1928) is obtained from the present results 

as a particular limiting case. The transients arising when plasma ‘lows into the 
space between the discharge electrodes are divided into three distinct stages: 1) an 
| initial period, in which the electric field is established in the plasma gap and the 
current density remains approximately propartional to the electric field intensity, ' 
2) an intermediate period, in which the electrode-potential drop and space-charge 


Care aye 
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_ ACCESSION NR: AP4017598 3/0109 /64/009/002/0283/0292 
_AUTHOR: Baranov, V. Yu.; ‘Musin, A. K. 


TITLE: Role of diffusion and viscous friction in the procese of plasma 
_acceleration 


‘ SOURCE: Radiotekhnika { elektronika, v. 9, no. 2, 1964, 283-292 


TOPIC TAGS: plasma, plasma physics, plasma acceleration, plasma diffusive 
dissipation, plasma viscous friction, plasma cluster, plasma cluster motion 


ABSTRACT: A simplified analysis of the motion of a plasma cluster in a plasma 
accelerator is offered; an allowance is made for both the diffusive dissipation of 
neutral particles present in the plasma and the continuous influx of new particles 
formed in the process of guiding-electrode erosion. It is assumed that the 
‘jonization ‘a = ({ + (n/ni))“* is small and that the seeping of charged particles 
across the magnetic field can be neglected. Equations describing the motion of a 
plasma cluster are set up; in want of their general solution, an approximation 
covering a simple particular case is offered. Curves of the plasma-cluster mass 
and velocity plotted against the distance from the prigin of acceleration are given. 
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The principal conclusions drawn are: (1) Optimum lengths of a plasma accelera- 
tor exist at which a maximum velocity and a maximum momentum of the plasma 

- cluster are attained or a max coefficient of the conversion of electric energy 

' stored in the accelerating circuit into kinetic plasma energy is realized; (2) The 
optimum length increases with the initial voltage and capacitance of the 
accelerating circuit; (3) The plasma-cluster mass may considerably exceed that 
of the gas admitted to the accelerator; (4) The velocity maximum corresponds to 

: the condition when the electrodynamic forces and ths friction forces affecting the 

‘ cluster are equal; (5) The maximum of momentum arrives when the process of 

| cluster acceleration and its mass diffusive dissipation are at equilibrium. "The 

' authors thank V. L. Granovskiy, O. A. Malkin, G. G. Timofeyeva, and M. F. 

| Shirokov for their attention and interesting discussions." Orig. art. has: 

: 4 figures and 30 formulas. 


. ASSOCIATION: none ie 
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hp | TITLE: Disappearance of the charge carriers in a: magma, ma moeng in, an electric: 
+ field ak ee 
source: Teplofizika vysokih temperatur, vi Se no, 4, “198 501-509 


2 TOPIC TAGS: plasma ‘pliysica, eoleciric field, | electrode, plasma diffusion, = so = . ‘ ie ae 
a tonto: plasma, Plasma, charged: Particle ae <3 Le aa 


we ABSTRACT: The article considera: the formation ane the’ diginteeeation of space 
ah charges during the passage of an electrical current through a stream of ionized .. i 
“gas moving ina transverse electric field. In‘a quasineutral plasma in an electric” ie 
field, the charge carriers can disappear hy recombination within the volume and - i 
) on the walls,: and algo. during the passage of an‘electric current through the plasivi.” | 
If the electrodes are sufficiently long, the charged component ‘of the plasma finally | 
~disappéarg, since the electrons in the plasma move to the anode, “and the positive ©. : 
oe, to. the cathode. Experimental determinations were made of the volt ie et iad cere 
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eek | guatacteriaties ‘of a non’ : gelf-sustaining Cerone ina , disintegrating plasma, and ae 
a forraula is. derived for the rate of disappearance ‘of the charge carriers. This. a oe _ 
‘| formula is valid only under. conditions of mobility and in the absence of disappear-| i 
5 2 [anee of the charged particles’ resulting from ambipolar diffusion and of recombina+ : 
: tion: within the yolume. These conditions are only. met in a sufficiently wealdy 4 $ 5 . 
s ionized plasma. — in- conclusion, the authors wish to thank G..G. Timofeyev. 


4 interesting. discussions, and also N. rig ar hao: 22 avis active participation . : i  . 
in carrying out the: exmerunents: ‘ none: art. has: 22 ‘mulas, 6 figures | and 1- | a: 
~ table. TS 
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( {| ACC NR: AP6008822. SOURCE CODE: UR/0294/66/004/001/00 12/0019 
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TITLE: Charged particle concentration waves in a moving plasma 


SOURCE: Teplofizika vysokikh temperatur, v. 4, no. 1, 1966, 12-19 


TOPIC TAGS: moving plasma, plasma charged particle, plasma concentration, plasma 
diagnostics, ionized gas 


ABSTRACT: The authors investigate the flow of a quasineutral ionized gas, moving along 
magnetic force lines, with induced perturbation of the concentration of charged particles. It 
is assumed that the perturbation is due to the modulation of the concentration in some initial 
plane with a steady-state normal diffusion distribution of the concentration along the cross 
section, The charged particles are recombined on the walls of the channel as a result of 
ambipolar diffusion. The electron temperature decreases along the flow, as a result of which 
the coefficient of ambipolar diffusion decreases. Boundary conditions of the third type exiat 
on the walls which confine the flow. Plane and cylind>ical geometries of the channel are 
considered. A general expression is derived for parameters which characterize the mech- 
anism of concentration wave propagation, and basic limiting cases are analyzed. A general 
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solution is found for the problem of the propagetion of rectangular concentration perturbations 
of charged particles, and some characteristics are studied. The mechanisms investigated 
may be used as a means for the physical diagnostics of plasma parameters, such as flow 


velocity, the coefficient of effective recombination, and the coefficient of ambipolar diffusion. 
Orig. art. has: 35 formulas. 
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TITLE: Determination of the electric current in moving pia::na under conditions 
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SOURCE: Teplofizika vysokikh temperatur, v. 4, no. 4, 1966, 480-490 


TOPIC TAGS: plasma physics, plasma conductivity, moving plasma, thermionic 
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< 
ABSTRACT: An investigation was made of processes of the formation of spaeeveneees | 
layers during the passage of an electric current in a plasms’moving in an electric H 
field in the presence of electron thermal emission from the cathode. Vol t-ampe re 
characteristics of semi-self-contained currents were obtained for the cases of weak 
and strong electron emission. It was established that the chape of the vcit-ampere 
characteristics is markedly influenced by the charge redistribution and the formation 
ofthe space-charge layers at the electrodes, which occurs when a plasma fiows tnrougi 
the interelectrode spnce in the presence of an external electric field, if the 
eTectron emission is weak, the electrons emitted from the cathode partly compensate 
he positive space charge rising at the cathode, thus facilitating the passage of 
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the electric current theguch cee lc. 2 Fhe cv tap turres*. 25 Unen peop ort. : 
te the square rest of une airisc lc ae tenet. when, wi : jactees = 
' ture, the equiiiprium waechre: avr certantion equals Une sect rom cone nt cL. nat 
$ ’ 4 
> the plasma interval, wie near-ciestro.e .ayer iisappesars ani the c.eidtrir rarres? 
{ ’ J pas > 
‘ passing through the plasma becume: proportional to the applied voituge. with furtser 


increase of the emission, the formaticn of a negative space-cnarge layer vegins av 
the cathode, the value of the electric fieid in the plasma interval increases, and 
the electric current shows a quadratic dependence on the external voltage. At 
sufficiently high pressure, the electric current becomes more sensitive to the 
changes in the external voltage than in the case of low pressures. The author notes 


t 


that from the volt-ampere characteristics of the semi-self-contained current, infor- : 
mation can be obtained on the plasma parameters and on the emission properties of ~~! 
the electrodes. Orig. art. has: 5 figures and 29 formulas. [ZL] 
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velocity 


| 
‘TITLE: Diffusive spread of a plasma condensation and the optimum length of a plasaa | 


IABSTRACT: Two of the authors have previously given a theory of the acceleration of 
plasmas in a rail accelerator, in which the effects of electrode erosion and diffusive 
scattering of the plasma particles were taken into account and from which it was con- | 
‘cluded that there are optimal lengths of the plasma gun for maximum energy of the 
Plasma, maximum momentum of the plasma, and maxinua efficiency (V.Yu.Baranov and A.K, 
Musin, Radiotekhnika 1 elektronika, 9, No.2, 283, 1964). This theory has been confirmed 
‘in part by experiments of A,D.Timofeyev, V.G,Marginin, B,A,Shevchuk, and A.A, Kalnykov 
\(ZhTF, 35, No.5, 858, 1965), The present paper reports experiments undertaken during 
1960 and 1961 in order further to test this theory and to investigate facicrs that were" 
not included in the theory. Plasmas were produced and accelerated by the 0.5 to 7 kV 
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‘TITLE: Characteristics of several types of plasma accelerators o 
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i SOURCE: Zhurnal tekhnicheskoy fiziki, v. 36, no, 9, 1966, 1626-1635 
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! . 
| Topic TAGS: plasma acceleration, plasma accelerator, plasma gun, plasma velocity, 
« : 
| ABSTRACT: Equations describing the acceleration of plasma in a rail type accelerator, : 
l4n which the effects of circuit losses and the variation of the mass of the occelerated 
plasma are taken into account, were solved with on anolog computer for o number of 
values of the relevant parameters, and the results are tabulated. The tables give tha, 
electrical characteristics of the circuit (the capacitance and initial charge of tho 
‘capacitor bank, the maximum current, the circuit inductance, and the rate of change 27° 
| inductance with position of the accelerating plasma) and the length of the accelerator 
required to produce plasma bursts of different velocities, masses, momenta, and” 
oe with different energy utilization efficiencies. The tabulated data show that — 
| 
! 


the production with efficiencies exceeding 50% of plasmas with velocities higher than 

10‘ cm/sec imposes very rigid requirements on the electric and geometric charactreriatiés 
, of the accelerator, which cannot always be met with preseutly available techniquas. <= 
pAPPrORsnete analytic design formulas are presented, which do not deviate from the com-— 
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PITLE: Kinematics of the current-carrying layer in a plasma accelerator 


- SOURCE: Zhurnal prikladnoy mekhaniki i texhnicheskoy fiziki, no. 5, : 

1966, 107-112 
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ABSTRACT: The results of analytical and experimental investigations of 

the dependence of kinematic characteristics of quasi-neutral puncnes of 

charged particles in "“Sail-type” accelerators on the electrical and geo“ 
-metric paremeters of the accelerating circuit are compared. Proceeding © 
from previous findings py one of the authors (A. K. Musin, Radiotekhniai 
_elektronika, Ve T, no. 10, 1962), the movement of 4 plasma bunch along 
the electrodes as & function of their erosion is described by an equa- — 
! tion which can be approximately solved by an asymptotic method applicable 
‘to nonlinear oscillations with strong attenuation. The magnitudes 
_ehnaracterizing the process of acceleration (current in the plasma, — 
‘velocity of the current-carrying layer, momentum and masse of the bunch, 
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